Main systems involved in calcium regulation in cardiac muscle cells and their functional relationship.
This article discusses interrelationship between various transport proteins in the regulation of intracellular calcium ion concentration in heart muscle cells. The depolarization of the plasma membrane of the cardiac muscle cell causes opening of the L-type calcium channels which triggers the opening of ryanodine receptor (RyR) and releases calcium from intracellular store in sarcoplasmic reticulum (SR) by the process of calcium-induced calcium release (CICR). A major factor responsible for the amount of calcium available during systole is loading of SR by SERCA. The amount of calcium released during systolic calcium transient affects the sarcolemmal Ca2+ and Na(+)-Ca2+ exchange currents. These processes control cell Ca2+ loading and amount of Ca2+ available for uptake by SR and for the next contraction. Each system involved in Ca2+ intracellular concentration is also regulated by physiological mediators and pharmacological compounds that can influence the heart muscle performance. A spatial organization of enzymatic and transport proteins that are responsible for a specific rise in local calcium concentration is also discussed.